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EXECUTIVE SUMMARY 

Mr. Knight's testimony presents the most recent decommissioning cost analysis 

prepared by TLG Services for Indiana Michigan Power Company. The analysis provides 

the estimated costs associated with the shutdown of the D. C. Cook Nuclear Power Plant, 

Units 1 & 2 in the years 2034 and 2037, respectively for the DECON (dismantling) 

scenario.   
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I. INTRODUCTION AND QUALIFICATIONS 1 

Q. PLEASE STATE YOUR NAME AND BUSINESS ADDRESS.  2 

A. My name is Roderick W. Knight.  My business address is TLG Services, Inc., 148 3 

New Milford Road East, Bridgewater, Connecticut 06752.   4 

Q. HOW ARE YOU EMPLOYED? 5 

A. I am employed by TLG Services, Inc. ("TLG"), as Decommissioning Manager.  6 

TLG is a wholly owned subsidiary of Entergy Nuclear, Inc. ("ENI"). 7 

Q.  WHAT ARE YOUR RESPONSIBILITIES WITHIN THAT 8 

ORGANIZATION?  9 

A.  As decommissioning manager I am responsible for all aspects of cost engineering 10 

including estimating, planning, scheduling, material takeoff, cash flow analysis and 11 

litigation support.  I also manage the engineering staff developing 12 

decommissioning cost estimates. 13 

Q. ON WHOSE BEHALF ARE YOU TESTIFYING? 14 

A. I am testifying on behalf of Indiana Michigan Power Company (“I&M” or the 15 

“Company”). 16 

Q. PLEASE SUMMARIZE YOUR EDUCATIONAL AND PROFESSIONAL 17 

BACKGROUND. 18 

A. I earned a Bachelor of Science degree in Civil Engineering from the University of 19 

New Haven in 1992, graduating Magna Cum Laude.  I also earned a Bachelor of 20 

Science degree in Natural Resource Management from the University of Maine in 21 
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1981.  I am a member of Chi Epsilon, an honorary Civil Engineering Society and a 1 

Certified Cost Professional through AACE International. 2 

I have over 33 years of experience performing cost estimates for the nuclear 3 

industry for commercial, government and research facilities.  My expertise includes 4 

the analysis of post-shutdown cost reduction methods including the analysis of 5 

spent fuel storage options, volume reduction techniques, staff levels and schedule 6 

optimization.  I have also performed numerous prudency reviews of cost estimates 7 

developed by others, for confidential clients.  More recently, I have taught classes 8 

on how to develop decommissioning cost estimates for the International Atomic 9 

Energy Agency (IAEA) to members from various countries.  The IAEA work also 10 

includes the development of lesson plans for future workshops.  I have also taught 11 

a similar class in South Korea. 12 

I was formerly employed by Knight Cost Engineering Services, LLC 13 

(KCES) from 2004 until 2016, SCIENTECH, Inc. and by its predecessor NES, Inc. 14 

from 1992 until 2004, and TLG from 1985 to 1992.  As the sole proprietor of KCES 15 

I was responsible for all aspects of cost engineering including estimating, planning, 16 

scheduling, material takeoff, cash flow analysis and litigation support.  I also 17 

contracted support staff on an as-needed basis and oversaw their work. As an 18 

employee of SCIENTECH/NES I served as Project Manager in the preparation of 19 

well over 100 decommissioning cost estimates.  I also served as one of eleven 20 

members on the EM-6 Expert Review Team for the Department of Energy at 21 
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Brookhaven National Laboratory.  I presented a paper entitled “How Utilities Can 1 

Achieve More Accurate Decommissioning Cost Estimates,” at the 1999 ANS 2 

Winter Meeting in Long Beach California.  I also developed lesson plans and was 3 

an instructor at the SCIENTECH-sponsored Decommissioning Workshop.  Prior to 4 

this, I was employed by TLG Engineering for seven years, where I was responsible 5 

for the management of decommissioning cost estimates from preliminary client 6 

contact to preparation of the final report. 7 

I also have extensive international experience including numerous missions 8 

with the IAEA.  These missions include providing decommissioning cost 9 

estimating support in Kazakhstan for the BN-350 Nuclear Power Plant and in 10 

Croatia and Slovenia in support of the Krsko Nuclear Power Plant 11 

decommissioning plan.  I have also worked as part of a SCIENTECH team 12 

contracted by PA Government Services (PA) to assist in developing and promoting 13 

a series of reforms for the Armenian energy sector.  14 

In addition to developing decommissioning cost estimates for commercial 15 

nuclear power plants, I have developed estimates for a variety of facilities.  These 16 

estimates were developed for a number of reasons, including proposal support, 17 

owner estimates and project funding.  This work includes the development of 18 

estimates at several national laboratories, including Los Alamos, Argonne and 19 

Brookhaven. In addition, I have developed estimates for manufacturing facilities 20 
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and research facilities.  Most of these estimates included the remediation of both 1 

radiological and hazardous wastes.   2 

II. PURPOSE OF TESTIMONY 3 

Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS 4 

PROCEEDING? 5 

A.  TLG was contracted by American Electric Power (AEP) to develop a 6 

comprehensive site-specific Decommissioning Cost Study for Donald C. Cook 7 

Nuclear Power Plant (Cook Plant).  The study was to be an update of the 2016 8 

Study, issued in January of 2016, developed by others.  An updated study was 9 

required to determine whether the Company is adequately providing for the 10 

eventual decommissioning of the Cook Plant.  One decommissioning scenario was 11 

developed for the two-unit Cook Plant. This scenario includes the cost for the 12 

immediate decommissioning of the site (DECON), on-site spent fuel storage of 13 

spent fuel through site restoration and the removal of clean structures.  A spent fuel 14 

storage period length has not been determined, as such, an annual cost is included 15 

for on-going spent fuel storage.  A cost for the eventual Independent Spent Fuel 16 

Storage Installation (ISFSI) decontamination and site restoration has also been 17 

included. The cost estimate is contained in the document entitled Decommissioning 18 

Cost Study for the D.C. Cook Nuclear Power Plant, January 2019, Revision 0 (2019 19 

Study), as prepared for AEP by TLG, and which has been marked as Attachment 20 

RWK-2.  The purpose of my testimony is to present the results of this study. 21 
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Q. ARE YOU SPONSORING ANY ATTACHMENTS IN THIS 1 

PROCEEDING? 2 

A. Yes.  I sponsor the following attachments which were prepared or assembled by me 3 

or under my supervision: 4 

• Attachment RWK-1: Resume of Roderick W. Knight 5 

• Attachment RWK-2: Decommissioning Cost Study for the D.C. Cook 6 

Nuclear Power Plant, January 2019, Revision 0 7 

• Attachment RWK-3: Comparison of the 2016 and 2019 D. C. Cook 8 

Decommissioning Estimates 9 

III. DECOMMISSIONING STUDY 10 

Q. WHAT IS INCLUDED IN THE 2019 STUDY?  11 

A. The report contains a description of the decommissioning cost estimate considered 12 

to be feasible for the Cook Plant, the cost estimate itself, and the estimate of the 13 

schedule of performance.  All costs are in July 2018 dollars, which means that 14 

although a task may not actually occur until after final shutdown, its cost is 15 

estimated as if it occurred in 2018.  The decommissioning cost summary is shown 16 

in Table 1.  17 
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TABLE 1 
COST SUMMARY 

(Thousands of 2018 Dollars) 
 

   
Q. WHAT IS THE DECOMMISSIONING ALTERNATIVE? 1 

A. The decommissioning alternative considered in the study is DECON.  The NRC 2 

defines DECON as "the alternative in which the equipment, structures, 3 

and portions of a facility and site containing radioactive contaminants are 4 

removed or decontaminated to a level that permits the property to be 5 

released for unrestricted use shortly after cessation of operations."  This 6 

option is based on sequential shutdown of the Cook Plant, Units l and 2, with Unit 7 

1 shutdown occurring on October 25, 2034, and Unit 2 on December 23, 2037. 8 

Q. WHAT ARE THE LINE ITEM ENTRIES “LICENSE TERMINATION” 9 

AND “SITE RESTORATION” ON TABLE 1? 10 

A. The Table 1 term License Termination refers to 10 Code of Federal Regulations 11 

(CFR) 50.75(c) costs pertaining to the achievement of decommissioning objectives 12 

and work, but which specifically excludes the costs of removal and disposal of 13 

 License 
Termination 

Spent Fuel 
Management Site Restoration Total Cost 

     
Unit 1 694,588 235,546 54,921 985,055 
Unit 2 719,763 235,220 92,087 1,047,070 
ISFSI Operations, annual cost  6,321  6,321 
ISFSI License Termination  27,164  27,164 
ISFSI Site Restoration   9,719 9,719 
*Note: May not add due to 
rounding 
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spent fuel and the removal of clean structures.  The Table 1 term Site Restoration 1 

refers to the costs of removal of clean systems and structures. 2 

Q. WHAT IS THE LINE ITEM ENTRY “SPENT FUEL MANAGEMENT” IN 3 

TABLE 1? 4 

A. While the site is licensed under 10 CFR 50, 10 CFR 50.54(bb) requires funding by 5 

the licensee “for the management of all irradiated fuel at the reactor upon expiration 6 

of the reactor operating license until title to the irradiated fuel and possession of the 7 

fuel is transferred to the Secretary of Energy for its ultimate disposal in a 8 

repository.”  The costs labeled Fuel Storage represent the costs that will be incurred 9 

after final shutdown of both Cook Plant units during the period of on-site spent fuel 10 

storage in the existing fuel storage pool and/or on-site dry storage in an ISFSI.  On-11 

site spent fuel storage costs are included through site restoration.  Since a spent fuel 12 

storage period length has not been determined, an annual cost is included for on-13 

going spent fuel storage.  These are the costs that the utility will incur due to the 14 

post-shutdown management of spent fuel prior to acceptance by the Department of 15 

Energy for disposal at a repository.  As prescribed in 10 CFR 50.75(c) a licensee 16 

must provide reasonable assurance that funds will be available for the 17 

decommissioning process.  The NRC definition of decommissioning does not 18 

include the operation of the spent fuel pool or the construction and/or operation of 19 

an ISFSI.  These costs may be included in a site-specific estimate but should be 20 

clearly defined. 21 
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Q. ARE THESE SPENT FUEL-RELATED COSTS INCLUDED IN THE 2019 1 

STUDY? 2 

A. Yes, they are included and specifically identified as such.  The 2019 Study updated 3 

not only the cost factors associated with spent fuel storage but also the assumptions 4 

used to determine the costs and schedules. 5 

Q. WHY WAS ONLY ONE SCENARIO CONSIDERED? 6 

A.  As discussed, the 2019 Study consists of one decommissioning scenario. The 7 

decommissioning alternative analyzed in this study is DECON.  This alternative is 8 

further defined and described later in my testimony.  The DECON scenario 9 

considers that spent fuel will be transferred to an on-site ISFSI within 3.25 years of 10 

Unit 2 shutdown.  For this scenario it is assumed that the spent fuel will remain in 11 

an on-site ISFSI indefinitely.   12 

  The selection of one scenario is based on several factors.  There has been 13 

little movement toward the development of an off-site spent fuel storage repository 14 

since 2015.  The Annual Capacity Report, identifying spent fuel shipping rates and 15 

allocation, has not been updated.  There is no viable alternative to the on-site 16 

storage of spent fuel.  For planning purposes, it is prudent to assume a long-term 17 

post-shutdown storage of spent fuel will be required.  As I&M has historically 18 

updated this study every 3 years, new developments in spent fuel storage can be 19 

addressed as they occur.  20 
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The DECON scenario is typically the preferred scenario when the funds are 1 

available to proceed with decommissioning immediately after cessation of 2 

operations. It is anticipated that I&M will have a fully funded decommissioning 3 

fund at the time of Unit 2 shutdown allowing for immediate decommissioning. 4 

Having all spent fuel transferred to dry storage will simplify decommissioning as 5 

well as reduce annual spent fuel storage costs.  6 

Q. HOW WAS THE 2019 STUDY DEVELOPED?  7 

A. The 2019 Study, consistent with prior studies, is site specific.  Unit cost factors for 8 

the various elements of work comprising the decommissioning programs were 9 

applied to each element of plant equipment and structures.  These cost factors 10 

reflect 2018 labor rates experienced at the Cook Plant. The cost estimate was 11 

derived by the "building block" approach, whereby the process of decommissioning 12 

was broken down into small elements of work and each element of work activity 13 

was individually estimated.  These activities were laid out in an optimum 14 

chronological sequence and schedule, and the additional costs of management and 15 

support services, such as health physics, were estimated for the defined work 16 

period.  The total estimated costs calculated in the study are the sum of these many 17 

basic work elements.  The costs directly associated with decommissioning and the 18 

costs associated with spent fuel storage are presented in separate tables in the study. 19 
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Q. PLEASE FURTHER DESCRIBE THE ALTERNATIVE THAT YOU 1 

CONSIDERED IN THE 2019 STUDY. 2 

A. The DECON option is defined as the removal from the plant site of fuel assemblies, 3 

source material, radioactive fission and corrosion products, and all other radioactive 4 

and contaminated materials having activities above license limits.  The reactor 5 

pressure vessel and internals will be removed using remote tooling and handling 6 

methods.  Conventional removal and demolition techniques will be applied to the 7 

remaining systems and structures with contamination controls employed as 8 

required.  After removal of all fixed and removable contamination the site may be 9 

released for unrestricted use with no further licensing requirements.  The remaining 10 

buildings, non-radioactive structures and systems may also be removed and 11 

disposed of.  With the exception of the area occupied by the ISFSI, this program 12 

would result in a site that could be used for any purpose, since the entire nuclear 13 

power plant facility would be dismantled and removed from the site. 14 

Q.  WHAT IS THE BENEFIT OF DECON WITH RESPECT TO SOCIAL AND 15 

ECONOMIC IMPACTS? 16 

A. The DECON alternative allows for a quick termination of the license and a return 17 

to unrestricted use of the site, eliminating long-term maintenance and surveillance 18 

costs.  There is also a knowledgeable workforce available to assist in the 19 

decommissioning.  The DECON alternative also eliminates the uncertainty of the 20 

availability of low-level waste facilities in the future.  The DECON alternative does 21 
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come at a cost of higher worker and public doses due to lack of decay time.  This 1 

increased exposure can be controlled through the use of engineered safety barriers 2 

and procedural controls as evidenced by the recent successful decommissioning 3 

projects. 4 

Q. ARE THERE ANY FEDERAL REGULATIONS SPECIFICALLY 5 

APPLICABLE TO DECOMMISSIONING? 6 

A. Yes.  The NRC published the Final Rule entitled "General Requirements for 7 

Decommissioning Nuclear Facilities" in the Federal Register of June 27, 1988, 8 

(53 Fed. Reg. 24018) to establish technical and financial criteria for 9 

decommissioning licensed facilities.  The regulations addressed decommissioning 10 

planning needs, timing, funding methods, and environmental review requirements 11 

with the intent of assuring that decommissioning of all licensed facilities would be 12 

accomplished in a safe and timely manner, and that adequate licensee funds would 13 

be available for this purpose.  In 1996, the NRC published revisions to the Final 14 

Rule.  The amended regulations clarified ambiguities and codified procedures and 15 

terminology as a means of enhancing efficiency and uniformity in the 16 

decommissioning process.  The amendments allow for greater public participation 17 

and better define the transition process from operations to decommissioning.  The 18 

decommissioning cost analysis prepared for the Cook Plant fully satisfies the 19 

requirements set forth in the NRC regulations.  20 
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In 2011, the NRC published amended regulations to improve 1 

decommissioning planning and thereby reduce the likelihood that any current 2 

operating facility will become a legacy site. The amended regulations require 3 

licensees to conduct their operations to minimize the introduction of residual 4 

radioactivity into the site, which includes the site’s subsurface soil and 5 

groundwater. Licensees also may be required to perform site surveys to determine 6 

whether residual radioactivity is present in subsurface areas and to keep records of 7 

these surveys with records important for decommissioning. The amended 8 

regulations require licensees to report additional details in their decommissioning 9 

cost estimate as well as requiring additional financial reporting and assurances. 10 

These additional details, including the decommissioning estimate for Independent 11 

Spent Fuel Storage Installation (“ISFSI”), are included in this analysis. 12 

IV. SUMMARY OF ESTIMATED COSTS 13 

Q. PLEASE SUMMARIZE THE DECOMMISSIONING COSTS IDENTIFIED 14 

IN YOUR STUDY. 15 

A. Dismantling and demolition of the two power units and all support facilities at the 16 

Cook Plant is estimated to cost $2,032.1 million in 2018 dollars.  A summary of the 17 

costs are presented in Table 2 below. The estimate includes an overall contingency 18 

component of 18.67% for Unit 1 and 18.71% for Unit 2, based upon a line-item 19 

analysis as described in the AIF/NESP-036 Guidelines report.  20 
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TABLE 2 
COST TABLE 

(Thousands of 2018 Dollars) 
 

Work Activity Unit 1 Unit 2  Station 
    
Decontamination  11,319 14,351 25,670 
Removal 100,993 150,982 251,974 
Packaging 29,013 29,076 58,088 
Transportation 14,303 14,826 29,128 
Waste Disposal 124,305 125,175 249,480 
Off-site Waste Processing 14,016 13,556 27,572 
Program Management [1] 298,282 312,718 611,000 
Site Security 55,061 33,483 88,545 
Spent Fuel Pool Isolation 0 13,800 13,800 
Spent Fuel Management [2] 224,467 224,600 449,067 
Insurance and Regulatory Fees 15,863 11,164 27,027 
Energy 14,328 12,581 26,909 
Characterization and Licensing 
Surveys 30,093 36,065 66,158 
Property Taxes 18,213 18,213 36,426 
Miscellaneous 7,552 7,477 15,028 
Corporate A&G 21,007 22,450 43,457 
Non-Labor Overhead 5,893 6,298 12,190 
Tritium Monitoring 348 257 604 
    
Total [3] 985,055 1,047,070 2,032,125 
    
NRC License Termination 694,588 719,763 1,414,351 
Spent Fuel Management 235,546 235,220 470,765 
Site Restoration 54,921 92,087 147,009 
    
Total [3] 985,055 1,047,070 2,032,125 
    
ISFSI Operations, annual cost   6,321 
ISFSI License Termination   27,164 
ISFSI Site Restoration   9,719 

[1] Program Management costs include Utility and subcontractor staffing 
[2]  Includes capital expenditures for dry storage system, loading and transfer, spent 

fuel pool O&M and EP fees but excludes program management costs (staffing) 
[3] Columns may not add due to rounding 
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Q. WHAT WAS THE PREVIOUS COST ESTIMATE FOR 1 

DECOMMISSIONING AND DISMANTLING D. C. COOK? 2 

A. The total cost to decommission and dismantle D.C. Cook in 2016 was estimated at 3 

$1,634 million, in 2015 dollars (which included an overall contingency of 22.84%). 4 

Q. WHAT IS THE BASIS OF THE COST ESTIMATE IN THE 5 

DECOMMISSIONING STUDY? 6 

A. The 2019 estimate was developed primarily using the technical database (inventory 7 

of the physical plant) from the prior estimate for D. C. Cook.  This database was 8 

updated, as required, to include changes in the site inventory, and for compatibility 9 

with TLG’s cost modeling software. 10 

Decommissioning is a labor-intensive program.  Accordingly, 11 

representative 2018 craft labor costs were provided by the site.  Utility salaries, 12 

overhead and benefits, site operating costs, as well as corporate contributions were 13 

also provided by site and/or AEP headquarters personnel for inclusion in the cost 14 

model. 15 

The majority of the low-level radioactive waste designated for direct 16 

disposal (Class A) can be sent to EnergySolutions’ facility in Clive, Utah. 17 

Therefore, disposal costs for Class A waste were based upon AEP’s agreement with 18 

Utilities Service Alliance (USA) for the EnergySolutions facility. This facility is 19 

not licensed to receive the higher activity portion (Classes B and C) of the 20 

decommissioning waste stream. 21 
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The Waste Control Specialists (WCS) facility, located in Andrews 1 

Texas, is able to receive the Class B and C waste. As such, for this analysis, Class 2 

B and C waste was assumed to be shipped to the WCS facility. Disposal costs for 3 

this waste were also based upon AEP’s agreement with USA for the WCS facility. 4 

The spent fuel management requirements identified by AEP were also 5 

incorporated into the decommissioning program and reflected AEP experience in 6 

the handling and storage of spent fuel and the available information on the 7 

development of a United States federal waste management system for fuel from 8 

commercial nuclear generators. 9 

Q. WHAT IS THE ISFSI DECOMMISSIONING COST? 10 

A. The 2019 Study identified an ISFSI decommissioning cost of decommissioning 11 

cost of $36,883,400.  The ISFSI decommissioning cost includes the cost to dispose 12 

of some of the concrete overpacks, the concrete pad and ancillary structures.  13 

Q. WHAT WERE THE PRIMARY SITE-SPECIFIC CHANGES IDENTIFIED 14 

IN THE 2019 STUDY COMPARED TO THE 2016 STUDY? 15 

A. Total decommissioning costs increase from $1,634 million in 2016, (2015 dollars) 16 

to $2,032 million in 2019 (2018 dollars).  Table 3 summarizes the changes by 17 

category from 2016 to 2019.  It is important to remember the studies were 18 

developed by two different companies with differences in calculation 19 

methodologies and assumptions making a detailed comparison difficult at best. The 20 

following narrative provides additional detail on the differences in the two 21 
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estimates. This is only a discussion of the major contributors; the sum total of the 1 

individual elements will not equal the total change. 2 

Table 3 
Costs in Thousands of 2018 Dollars) 

 2016 2019  
 Total Total  

Total Costs $1,634,038 $2,032,125  24.36% 
License Termination Costs, 10 CFR 50.75(c) $909,102 $1,414,351  55.58% 
Spent Fuel Management Costs, 10 CFR 50.54(bb) $529,466 $470,766  (11.09%) 
Site Restoration Costs, greenfield $195,471 $147,009 (24.79%) 
Note: All costs include contingency    

 

As seen above, total costs increased 24%, with all of this increase due to the 3 

increase in the License Termination costs (a 56% increase).  This increase was 4 

somewhat offset by a reduction in spent fuel management costs, approximately 5 

11% and a decrease in site restoration costs, approximately 24%. There are several 6 

major reasons for this increase. 7 

Utility Staff 8 

Utility staff costs increased significantly, approximately $176 million or 9 

149%. There are several reasons for this increase.  For the first time since the 2006 10 

estimate, AEP provided site-specific salaries, by position, for the 2019 estimate.  11 

Staff salaries in previous estimates were escalated from the 2006 estimate based on 12 

the increase in total payroll.  For instance, the salaries provided in the 2006 were 13 

escalated 10.23% for the 2016 estimate.  For the positions used in the 2019 estimate 14 
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there is an increase in the average staff salary of approximately 45% from the 1 

average staff salary in 2015. These utility cost increases also include benefit 2 

changes, such as health insurance, bonus and vacations. 3 

Another source of the increase in the Utility staff costs is in total man-hours 4 

of approximately 64.14%.  The main reasons this increase is due to different staff 5 

levels for similar periods.  This difference is directly related to differences in 6 

methodology.  TLG has access to current decommissioning projects over the past 7 

few years and has incorporated the lessons learned into their estimates. 8 

New Items 9 

Costs increased approximately $124 million due to new or revised estimate 10 

activities. The three largest contributors to this increase were the addition of 11 

Corporate A & G costs at $38 million, property taxes at $33 million and additional 12 

contaminated soil at $35 million.  Other additional items include tritium 13 

monitoring, non-fuel items in the spent fuel pool, and asbestos abatement.  The 14 

inclusion of these items was an AEP decision. 15 

Security Staff 16 

Security staff costs also increased significantly, approximately $51 million 17 

or 192%. There are several reasons for this increase.  Similar to that described for 18 

the Utility Staff, AEP provided site-specific salaries, by position, for the 2019 19 

estimate.    For the positions used in the 2019 estimate there is an increase in the 20 
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average security staff salary of approximately 94% from the average staff salary in 1 

2016.   2 

Another source of the increase in the Security staff costs is due to an 3 

increase in total man-hours of approximately 53%.  The main reason for this 4 

increase is due to different staff levels for similar periods.  This difference is 5 

directly related to differences in methodology.  TLG has access to current 6 

decommissioning projects over the past few years and has incorporated the lessons 7 

learned into their estimates.  This increase is consistent with the NRC design basis 8 

threat changes and has effected other TLG clients over the past few years. 9 

DOC (DGC) Staff 10 

The Decommissioning Operations Staff costs increased approximately $36 11 

million or 34%.  This increase is due in part to an increase in salaries of 12 

approximately 20%.  There was also an increase in man-hours of approximately 13 

9%. This increase is due to different staff levels and a longer project duration. 14 

Contingency 15 

Contingency costs increased approximately 5% from the 2016 estimate to 16 

the 2019 estimate.  While the total contingency costs increased, the actual average 17 

overall contingency rate decreased from 22.8% to 18.7%. The overall cost increase 18 

is due to the increase in the base cost estimate.  The decrease in the contingency 19 

rate is solely due to differences in the contingency calculation. 20 
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Structures Decon and Removal 1 

The increases describe above are somewhat offset by the decrease in the 2 

costs to decontaminate and remove site structures. The cost to decontaminate site 3 

structures decreased 32% while the removal cost decreased 64%.  The decrease is 4 

due to differences in assumptions and unit cost factor buildup. 5 

Additional costs 6 

In addition to the major changes identified above and summarized in Table 7 

4 below, there are other differences between the two studies.  Costs increased 22% 8 

for severance, 16% for steam generator removal and disposal and 7% for spent fuel 9 

capital and transfer.  Costs decreased 9% for the pressurizer removal and disposal, 10 

23% for health physics supplies and 34% for the plant energy budget. 11 

Table 4 
(Costs in Thousands of 2018 Dollars) 

Utility Staff Cost $176,058 148.84% 
New Items $124,409 N/A 
Security Staff Cost $50,606 191.76% 
DOC Staff Cost $36,309 34.00% 
Contingency $16,166 5.32% 
Structures Decon and Removal ($80,040) (53.26%) 
Note: Costs do not include contingency 
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V. METHODOLOGY FOR ESTIMATING DECOMMISSIONING 1 

AND DISMANTLING COSTS 2 

Q. WHAT METHODOLOGY WAS USED TO PREPARE THE COST 3 

ESTIMATE? 4 

A. The methodology used to develop the cost estimate followed the basic approach 5 

presented in the AIF/NESP-036 study report, "Guidelines for Producing 6 

Commercial Nuclear Power Plant Decommissioning Cost Estimates," and the 7 

DOE's "Decommissioning Handbook."  The estimating techniques have been 8 

augmented, when appropriate, to reflect experience gained in decommissioning at 9 

several of the large commercial units over the past 30 years. 10 

The two references describe a unit cost factor method for estimating 11 

decommissioning activity costs to standardize the estimating calculations.  Unit 12 

cost factors for activities such as concrete removal ($/cubic yard), steel removal 13 

($/ton), and cutting costs ($/inch) were developed from the labor information 14 

provided by the site.  Material information was taken in large part from R.S. Means, 15 

"Building Construction Cost Data 2018."  The activity-dependent costs for 16 

decontamination, removal, packaging, shipping, and burial were estimated using 17 

the item quantity (cubic yards, tons, inches, etc.) originally developed from D. C. 18 

Cook plant drawings and inventory documents.  The activity duration critical path 19 

derived from such key activities, e.g., the disposition of the nuclear steam supply 20 
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system ("NSSS"),1 was used to determine the total decommissioning program 1 

schedule. 2 

The program schedule is used to determine the period-dependent costs such 3 

as program management, administration, field engineering, equipment rental, 4 

quality assurance, and security.  The salary and hourly rates are typical for 5 

personnel associated with period-dependent costs. 6 

The costs for conventional demolition of non-radioactive structures, 7 

materials, backfill, landscaping, and equipment rental were obtained from 8 

conventional demolition references, as well as unit cost factors developed by TLG 9 

for removal of heavily-reinforced concrete structures. 10 

In addition, collateral costs were included for heavy equipment rental or 11 

purchase, safety equipment and supplies, energy costs, permits, taxes, and insurance. 12 

The activity-dependent, period-dependent, and collateral costs were added 13 

to develop the total decommissioning costs.  An overall contingency was added to 14 

allow for the effects of unpredictable program problems. 15 

One of the primary objectives of every decommissioning program is to 16 

protect public health and safety.  The cost estimates for the D. C. Cook 17 

decommissioning activities includes the necessary planning, engineering, and 18 

implementation to provide this protection to the public. 19 

                                                 
1  The NSSS is the collection of equipment, including the reactor vessel, which produces the high pressure 

steam used to drive the turbines. This equipment, together with supporting cleanup systems, is where most 
of the highly radioactive material resides. 



RODERICK KNIGHT – 22 
 

 

 

Q. HAS THE NRC APPROVED SITE-SPECIFIC COST ESTIMATES 1 

UTILIZING THE TLG COST ESTIMATING METHODOLOGY? 2 

A. Yes.  The NRC has reviewed TLG's cost estimating methodology.  The NRC 3 

approved the decommissioning plan proposed by TLG for the Pathfinder Atomic 4 

Power Station.  Funding provisions were based upon a site-specific estimate 5 

developed by TLG.  TLG was also selected by the following utilities to prepare 6 

site-specific cost estimates for inclusion within the decommissioning plans or 7 

Post-Shutdown Decommissioning Activity Reports (“PSDAR”) submitted to the 8 

NRC for the following nuclear units: 9 

Long Island Lighting Company/Long Island Power Authority…………. Shoreham 10 
Sacramento Municipal Utility District………………………………. Rancho Seco 11 
Portland General Electric…………………………………………...………. Trojan 12 
Yankee Atomic Electric Company………………………………………….. Rowe 13 
Maine Yankee Atomic Power Company…………………………... Maine Yankee 14 
Pacific Gas & Electric…………………………………………… Humboldt Bay-3 15 
Southern California Edison…………………………………………. San Onofre-1 16 
Consumer Power Company……………………………………….. Big Rock Point 17 
Duke Energy Florida…………………………………………. Crystal River Unit 3 18 
Exelon Generation…………………………………………………… Oyster Creek 19 
Entergy Nuclear…………………………………………………. Vermont Yankee 20 
Entergy Nuclear…………………………………………………………….Pilgrim 21 
Omaha Public Power District……………………………………….  Fort Calhoun 22 
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Q. WHAT ARE THE FINANCIAL COMPONENTS OF THE COST MODEL? 1 

A. The cost model considers three financial components. The first is the base cost 2 

estimate, calculated using the site-specific inventory, and labor, materials costs, 3 

equipment rental costs, radioactive waste disposal costs, and other costs consistent 4 

with the current site operations at D. C. Cook.  5 

The second financial component is the contingency values applied against 6 

each of the line items in the estimate; this is discussed later in my testimony.  7 

A third component, financial risk, is discussed in the cost estimate report, 8 

but is not applied in the cost estimate.  As discussed in the report, financial risk is 9 

addressed by performing frequent updates to the estimate to account for such 10 

changes as regulatory revisions, industry experience, changes in the availability of 11 

radioactive waste disposal facilities, and revised DOE performance schedules for 12 

pick-up of spent fuel from the site.  13 

Q. DESCRIBE HOW CONTINGENCY IS CALCULATED. 14 

A. The purpose of the contingency is to allow for the costs of high probability program 15 

problems occurring in the field where the frequency, duration, and severity of such 16 

problems cannot be predicted accurately and have not been included in the basic 17 

estimate. The Association for the Advancement of Cost Engineering, International 18 

("AACEI") (in their Cost Engineers' Notebook) defines contingency as follows: 19 

Contingency - specific provision for unforeseeable elements of cost 20 

within the defined project scope; particularly important where previous 21 
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experience relating estimates and actual costs has shown that 1 

unforeseeable events, which will increase costs, are likely to occur. 2 

Past decommissioning experience has shown that unforeseeable elements of 3 

cost are likely to occur in the field and may have a cumulative effect.  In the 4 

AIF/NESP-036 Guidelines Study, TLG examined the major activity-related 5 

problems (decontamination, segmentation, equipment handling, packaging, shipping 6 

and burial) with respect to reasons for contingency.  Individual activity contingencies 7 

ranged from 10% to 75% of the related base cost, depending on the degree of 8 

difficulty judged to be appropriate from our actual decommissioning experience.  The 9 

overall contingency, when applied to the appropriate components of all two 10 

generating units, and other site support features of the D. C. Cook estimate, on a line 11 

item basis, results in an average of approximately 18.7%. 12 

Q. IS IT FAIR TO VIEW CONTINGENCY AS A "SAFETY FACTOR" OR 13 

CUSHION AGAINST FUTURE PRICE INCREASES? 14 

A. No.  There is a general misconception on the use and role of contingency within 15 

decommissioning estimates, sometimes incorrectly viewed as a "safety factor."  16 

Safety factors provide additional security and address situations that may never 17 

occur.  Contingency dollars are expected to be fully expended throughout the 18 

program.  They also provide assurance that sufficient funding is available to 19 

accomplish the intended tasks.  An estimate without contingency, or from which 20 

contingency has been removed or reduced, can disrupt the orderly progression of 21 
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events and jeopardize a successful conclusion to the decommissioning process.  1 

Contingency, as used in these estimates, does not account for price escalation and 2 

inflation in the cost of decommissioning over the remaining operating life of the 3 

unit.  Thus, the contingency is expected to be spent; however, since contingency 4 

dollars are intended to address complexities in the performance of the field 5 

decontamination and dismantling activities, it is difficult to identify today those 6 

activities most likely to be affected in the future. 7 

Q. DOES THE ESTIMATED COST INCLUDE THE DISPOSAL OF SPENT 8 

NUCLEAR FUEL? 9 

A. No.  It is important to note that, although decommissioning of a site cannot be 10 

complete without the removal of all spent fuel, the final disposition of spent nuclear 11 

fuel is outside the scope of decommissioning.  In accordance with the Nuclear 12 

Waste Policy Act, the DOE is required to enter into contracts with owners and/or 13 

generators of spent fuel, pursuant to which the DOE is contractually responsible for 14 

final disposition of spent fuel as high-level nuclear waste.  Until recently, the 15 

disposal cost was financed by a 1 mill/kWh surcharge, based on net electrical 16 

generation, paid into the DOE’s waste fund during operations. On November 19, 17 

2013, the U.S. Court of Appeals for the D.C. Circuit ordered the Secretary of the 18 

DOE to suspend collecting annual fees for nuclear waste disposal from nuclear 19 

power plant operators until the DOE has conducted a legally adequate fee 20 

assessment. The disposal fee was formally set to 0.0 mill/kWh as of May 15, 2014. 21 
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The 2019 estimate assumed that an equivalent charge would be reinstated sometime 1 

in the future, prior to final shutdown of the Cook Plant, but only for determining 2 

the Greater than Class Costs ("GTCC") disposal charge that is expected to be 3 

imposed by the DOE.  4 

Regardless of the disposal fee, the cost of disposal of spent fuel is accounted 5 

for separately and is specifically excluded from the decommissioning cost 6 

estimates. 7 

VI. DECOMMISSIONING PROCESSES 8 

Q. PLEASE DESCRIBE THE PROCESS OF DECOMMISSIONING A 9 

NUCLEAR POWER REACTOR USING THE DECON ALTERNATIVE. 10 

A. The conceptual approach that the NRC has identified in their amended regulations 11 

is to divide decommissioning into three phases.  The initial phase commences with 12 

the effective date of permanent cessation of operations and involves the transition 13 

of both plant and licensee from reactor operations, i.e., power production to facility 14 

de-activation and closure. Phases II and III pertain to the activities involved in 15 

reactor decommissioning and license termination.  16 

TLG's estimate for the Cook Plant uses the DECON decommissioning 17 

method. This estimate addresses Phase I activities in Period 1.  Phases II and III 18 

activities are included in Period 2.  Period 3 and Post-Period 3 are added for site 19 

restoration and long-term spent fuel management; these activities are outside the 20 

scope of the NRC decommissioning requirements. 21 
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A.  Period 1 – Planning and Engineering 1 

This period begins upon shutdown of the facility, and involves site 2 

preparations to initiate decommissioning.  The reactor would be defueled with the 3 

fuel placed in the spent fuel pool until it is cooled sufficiently to be transferred to 4 

an on-site storage facility.  Notification is provided to the NRC certifying the 5 

permanent cessation of operations and the removal of fuel from the reactor vessel; 6 

the licensee would then be prohibited from reactor operation.  As noted earlier, 7 

transportation and disposal of spent fuel at a DOE facility is not considered part of 8 

decommissioning and no costs associated with these activities are included in the 9 

decommissioning estimates.  (These expenses have been funded by the owner 10 

throughout the plant's operating life, payable to DOE for future rendering of these 11 

services.)  However, the impact on the decommissioning schedule due to the 12 

presence of the spent fuel on site has been addressed in the study through the 13 

schedule.  Wastes remaining from plant operations would be removed from the site 14 

and all systems nonessential to decommissioning would be isolated and drained.  15 

Within two years of notification to cease reactor operations, the licensee is 16 

required to provide a Post-Shutdown Decommissioning Activities Report 17 

("PSDAR").  This report would provide a description of the licensee's planned 18 

decommissioning activities, a corresponding schedule and an estimate of expected 19 

costs.  The PSDAR would also address whether environmental impacts associated 20 

with the proposed decommissioning scenario have already been considered in a 21 
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previously prepared environmental statement(s).  Ninety days following the NRC's 1 

receipt of the PSDAR, the licensee can initiate certain decommissioning activities 2 

without specific NRC approval, under a modified 10 CFR 50.59 review process. 3 

The rule permits the licensee to expend up to 3% of the generic decommissioning 4 

cost for planning, with an additional 20% available following the 90-day waiting 5 

period and certification of permanent defueling.  Remaining funds would be 6 

available to the licensee with submittal of a detailed, site-specific cost estimate. 7 

B.  Period 2 - Decommissioning Operations 8 

This period commences once the PSDAR has been submitted to the NRC 9 

for review and with the mobilization of the decontamination and dismantling 10 

workforce.  This phase addresses the removal of radioactivity from the site and 11 

concludes with termination of the NRC's operating license.  Activities include 12 

selective decontamination of contaminated systems, e.g., using aggressive 13 

chemical solvents to dissolve corrosion films holding radionuclides, thereby 14 

reducing radiation levels. 15 

While effective, the on-site decontamination processes are not expected to 16 

reduce residual radioactivity to the levels necessary to release the material as clean 17 

scrap. Therefore, all contaminated components will have to be removed for 18 

controlled burial.  However, decontamination will reduce personnel exposure and 19 

permit workers to operate in the immediate vicinity of most components, cutting 20 
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and removing them for controlled disposition at a low-level radioactive waste burial 1 

facility. 2 

Contaminated piping to and from major components will be cut and 3 

removed.  Selected major components such as the reactor coolant pumps, steam 4 

generators, pressurizers, and other large components will then be removed intact 5 

and sealed so that they may be transported off-site.  Smaller components, such as 6 

sampling system pumps, filters, filter housings, strainers, etc., will be loaded into 7 

containers and shipped for controlled disposal. 8 

The reactor vessel and its internals will be segmented and remotely loaded 9 

into steel liners for transport to the burial facility in heavily shielded shipping casks.  10 

The reactor vessel and internals will have sufficiently high radiation levels to 11 

require all cutting to be done underwater or behind heavy shields, using cutting 12 

tools operated by remote control to reduce radiation exposure to the workers. 13 

Concrete immediately surrounding the reactor vessel is expected to be 14 

radioactive and will be removed by controlled blasting.  This blasting process is 15 

well-developed, safe and is the most cost effective way to remove the 16 

heavily-reinforced concrete from the structure. 17 

Some surfaces of sections of interior floors within areas of the Containment 18 

and other buildings in the power block are expected to be contaminated from 19 

exposure to contaminated air/water as a result of plant operations.  This 20 

contamination will be removed by scarification (surface removal) so that the 21 
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remaining surfaces will be cleaned to release levels and will not require disposal as 1 

Class A radioactive waste. 2 

Contaminated process equipment, pipe hangers, supports and electrical 3 

components will be removed and routed for controlled disposal. 4 

Finally, an extensive radiation survey will be performed to ensure all 5 

radioactive materials above the levels specified by the NRC have been removed 6 

from the site.  With NRC confirmation, the NRC license for most of the site 7 

(excluding the ISFSI) will be terminated.  8 

C.  Period 3 – Site Restoration 9 

This period begins once license termination activities have concluded and 10 

involve the demolition of all remaining structures, typically to a depth of three feet 11 

below grade.  Clean concrete rubble generated from the demolition of the 12 

Containment, Auxiliary, and Turbine Buildings, etc., would be used on-site for fill 13 

and additional soil would be used to cover each subgrade structure.  Excess rubble 14 

is trucked off-site for disposal. Any below grade structures will be either removed, 15 

or voids below grade will be filled with sand or concrete. The object is to prevent 16 

any future surface subsidence. 17 

Once the below grade features of the site have been addressed, the surface 18 

of the site will be graded to conform to the surrounding environs. At this point, the 19 

site is available for reuse, except for the footprint of the ISFSI. 20 
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D.  Post Period 3 – Spent Fuel Storage 1 

The ISFSI will continue to operate under a Part 50 license following the 2 

transfer of the spent fuel inventory from the Fuel Building.  Transfer of spent fuel 3 

to a DOE or interim facility will be exclusively from the ISFSI once the fuel pool 4 

has been emptied and the structures released for decommissioning.  5 

At the conclusion of the spent fuel transfer process, the ISFSI will be 6 

decommissioned. TLG’s estimate includes the cost to decommission the ISFSI. The 7 

NRC will terminate the remaining license if it determines that site remediation has 8 

been performed in accordance with a license termination plan and the terminal 9 

radiation survey and associated documentation demonstrate that the facility meets 10 

the release criteria.  Once the requirements are satisfied, the NRC can terminate the 11 

remaining license for the ISFSI. 12 

The reinforced concrete dry storage modules are then demolished, the 13 

concrete storage pad is removed, and the area graded and landscaped to conform to 14 

the surrounding environment. 15 

Q. HOW DOES THE PRESENCE OF SPENT FUEL ON SITE AFTER PLANT 16 

SHUT-DOWN AFFECT THE DECOMMISSIONING PROCESSES? 17 

A. Although the study does not address the transport or disposal of spent fuel from the 18 

Cook Plant, it does consider the constraint that the presence of spent fuel on the site 19 

can impose on other decommissioning activities.  In particular, the 20 

decommissioning scheduling developed in support of the cost update of the Cook 21 
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Plant estimate incorporates an AEP request for a three-year minimum cooling 1 

prerequisite for off-loading the fuel from the storage pools. As such, these spent 2 

fuel management activities will necessarily delay the final release of the power 3 

blocks for alternative/unrestricted use.  This delay is reflected in the increased cost 4 

of the period-dependent activities.  To the extent possible, the decommissioning 5 

estimates were structured around the spent fuel areas and its availability for 6 

decontamination, such that delays in decommissioning other portions of the facility 7 

could be minimized.  Decommissioning would proceed on the surrounding 8 

facilities and non-essential systems during the approximately 3.25-year pool off-9 

load period.  The operating licenses can then be amended with the remaining fuel 10 

placed in dry storage. 11 

Some small portion of the existing Cook Plant site will continue to be 12 

licensed by the NRC under the existing Part 50 license for the ISFSI. The endpoint 13 

of this storage period has not been determined at this time. Once all spent fuel has 14 

been removed from the site, the ISFSI will be decommissioned, the license 15 

terminated, and the concrete storage casks and pads crushed and removed. 16 

Q. DOES THE PROCESS OF DECOMMISSIONING EXTEND BEYOND 17 

REMOVAL OF CONTAMINATED AND ACTIVATED MATERIAL FROM 18 

THE SITE? 19 

A. Yes.  There are additional activities, beyond the removal of contaminated material 20 

that will be undertaken in the process of releasing the site for alternative use.  This 21 
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work includes costs for the remaining dismantling and grading operations and is 1 

generally referred to as site restoration. 2 

Q. WAS THERE ANY SALVAGE OR SCRAP VALUE CONSIDERED FOR 3 

ANY OR THE COMPONENTS? 4 

A. It was assumed that there would be no salvage for any equipment left at the site at 5 

shutdown.  Scrap value was not included in the estimate due to large fluctuations 6 

in scrap values. The 2019 Study assumes all clean material will be disposed of at a 7 

local landfill.  This approach will also reduce liability concerns.  The 8 

appropriateness of utilizing a scrap dealer can be addressed in future updates closer 9 

to shutdown. 10 

Q. WHY WERE THE REMAINING STRUCTURES ON SITE ASSUMED TO 11 

BE DISMANTLED? 12 

A. Efficient removal of the contaminated materials and verification that the 13 

radionuclide concentrations are below the stringent NRC limits will require 14 

substantial damage to many of the structures.  Blasting, coring, drilling, 15 

scarification (surface removal), and the other decontamination work will damage 16 

power block structures including the Containment, Auxiliary, and the Turbine 17 

Building.  Verifying that subsurface radionuclide concentrations meet NRC site 18 

release requirements may require removal of grade slabs and lower floors, 19 

potentially weakening footings and structural supports. 20 
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It is also important to remember that the Cook Plant structures were custom 1 

designed and built to support a specific nuclear unit design that went into service 2 

in the 1970s.  They would most likely be an impediment rather than a benefit to any 3 

potential future plant, if one were ever to be constructed at the site. Moreover, the 4 

facility's infrastructure degrades without continual maintenance.  Unless the site is 5 

redeveloped shortly after release of its NRC license, the value in reusing plant 6 

facilities quickly diminishes. 7 

As demonstrated by U.S. experience, dismantling is clearly the most 8 

appropriate and cost-effective option and should serve as the foundation for the 9 

decommissioning cost estimates. It is unreasonable to anticipate that these 10 

structures would be repaired and preserved after the radiological contamination is 11 

removed. 12 

Q. IS THERE SUPPORT TO CONCLUDE THAT THE COOK PLANT CAN 13 

BE COMPLETELY DISMANTLED?  14 

A. Yes.  In the United States in the past 15 or so years, twelve commercial nuclear 15 

power plants (NPP) have been successfully decommissioned.  Each of these NPPs 16 

has had their license terminated or modified to allow for the on-site storage of spent 17 

fuel.  In most of the NPP decommissionings, some combination of reactor vessel 18 

and reactor vessel internals have been removed, transported and disposed of in one 19 

piece.  In some cases, the shutdown was of an unplanned nature causing some lack 20 

of coordination in the first few years following shutdown.  Once the intent to 21 
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decommission was accepted, decommissioning proceeded in a timely and efficient 1 

manner.  There are currently 20 NPPs in some phase of the decommissioning 2 

process.    3 

  In addition to the NPPs there have been numerous government-owned 4 

electric generation nuclear power plants, test reactors, research reactors, processing 5 

facilities, and many reactor facilities in Canada and Europe that have been 6 

successfully decommissioned using proven techniques.  The lessons learned from 7 

the completed decommissioning projects have been well documented in the reports 8 

of successful program completions such as the Maine Yankee Decommissioning 9 

Experience Report, Detailed Experiences 1997 – 2004, EPRI, Palo Alto, CA: 2004 10 

http://www.maineyankee.com/public/pdfs/epri/my%20epri%20report-2005.pdf  11 

and the Connecticut Yankee Decommissioning Experience Report, Detailed 12 

Experiences 1996 – 2006, EPRI, Palo Alto, CA: 2006.   13 

The basic activities of cutting piping, segmenting vessel internals, 14 

demolishing reinforced concrete and decontaminating contaminated systems and 15 

structures are independent of the size of the structure or megawatt rating of the 16 

plant.  A contaminated 12-inch diameter pipe in a 3000 megawatt thermal plant 17 

utilizes the same segmentation process as a 12-inch diameter pipe in a 58 megawatt 18 

thermal plant, although the number of cuts will likely be greater in the larger plant.  19 

The major activities include removal of contaminated piping and components using 20 

conventional power saws or torches within contamination control envelopes, 21 

http://www.maineyankee.com/public/pdfs/epri/my%20epri%20report-2005.pdf


RODERICK KNIGHT – 36 
 

 

 

followed by disposal at a waste repository.  Lessons learned from recently 1 

completed or ongoing decommissioning projects include the one piece removal of 2 

at least the reactor vessel, bulk removal of contaminated components versus 3 

decontaminate, survey and release and utility management of the project versus a 4 

decommissioning operations contractor.  These recent decommissioning projects 5 

have learned from and built on the lessons learned from previous decommissioning 6 

programs.  The successful application of these decommissioning techniques in both 7 

small and large nuclear power plants demonstrates assurance of decommissioning 8 

feasibility. 9 

Q. WHAT ASSURANCE IS THERE THAT THE ESTIMATED COST FOR 10 

DECOMMISSIONING WILL REFLECT FUTURE DEVELOPMENTS 11 

AND INCREASES OR DECREASES IN COSTS? 12 

A. The cost estimate prepared for the Cook Plant is based on present technology, the 13 

current information available on decommissioning costs and on existing federal 14 

regulations. It is my understanding that I&M intends to review these estimates 15 

periodically and to revise them to account for cost increases or decreases as 16 

influenced by future technology, regulations, labor cost trends and waste disposal 17 

trends. It should be noted that the contingency, as used in the estimates, only covers 18 

uncertainties within the decommissioning schedule timeframe. 19 
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Q. HAVE YOU ADDRESSED THE MEANS BY WHICH 1 

DECOMMISSIONING COSTS ARE TO BE FINANCED OR 2 

RECOVERED? 3 

A. No.  I have addressed only the development of the total decommissioning cost 4 

estimate in 2018 dollars. 5 

VII. RECOMMENDATIONS 6 

Q. IS IT NECESSARY TO SELECT A SPECIFIC DECOMMISSIONING 7 

METHOD AT THIS TIME? 8 

A. No.  The actual method or combination of methods selected to decommission the 9 

Cook Plant should be based on a detailed economic, engineering, and 10 

environmental evaluation of the alternatives considering the site and surroundings 11 

at the time of decommissioning and reflecting the latest experience in the 12 

decommissioning of similar nuclear power facilities.  Considering that Cook Plant 13 

Units 1 and 2 are licensed to operate until 2034 and 2037, respectively, changes in 14 

waste disposal and/or processing costs, locations and methods are likely.  NRC 15 

regulations governing decommissioning could also change.  These changes could 16 

influence the decision on whether to proceed with DECON or SAFSTOR. Funding 17 

for DECON does not preclude using SAFSTOR in the future, but funding for 18 

SAFSTOR may remove DECON as an option due to funding limitations. The status 19 

of the spent fuel acceptance by the DOE may change, affecting the decision to store 20 

spent fuel in the spent fuel pool, on-site dry storage or off-site dry storage.  Periodic 21 
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estimate updates should be able to track the decommissioning trends without 1 

locking into a specific method or jeopardizing the availability of adequate 2 

decommissioning funds. 3 

Q. WHAT ARE YOUR RECOMMENDATIONS? 4 

A. I recommend that, for planning purposes, the decommissioning cost funding be 5 

based upon removal of the Cook Plant using the DECON alternative. This 6 

alternative provides the most reasonable means for amending/terminating the 7 

license for the site in the shortest possible time. Furthermore, this alternative avoids 8 

the long-term costs and commitments associated with the maintenance, surveillance 9 

and security requirements of the conventional delayed dismantling alternatives. The 10 

Commission has adopted the DECON alternative as a basis for funding nuclear 11 

plant decommissioning in every case in which a TLG witness has testified. 12 

The DECON alternative also allows use of the plant's knowledgeable 13 

operating staff, a valuable asset to a well-managed, efficient decommissioning 14 

program.  Equipment needed to support decommissioning operations such as 15 

cranes, ventilation systems, and radwaste processing equipment would be fully 16 

operational.  In addition, the site would be available for other use in the near term, 17 

with the exception of the area immediately surrounding the plant's fuel storage 18 

facility. 19 
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VIII.  CONCLUSION 1 

Q. PLEASE SUMMARIZE YOUR TESTIMONY. 2 

A. In 2018, TLG performed a site-specific cost estimate for the decommissioning of 3 

the D. C. Cook Nuclear Power Plant. The total estimated cost for the 4 

decommissioning is $2,032 million in 2018 dollars. This amount includes costs to 5 

remove all radioactive materials from the site which exceed the release criteria, 6 

terminate the NRC operating licenses, remove all structures above the three foot 7 

below grade elevation and backfill all below grade voids to the surface elevation 8 

and transfer all spent fuel from all the spent fuel pool to the on-site ISFSI.  Costs 9 

have also been determined to operate the ISFSI on an annual basis and to 10 

decommissioning and restore the site on an as yet to be determined date. 11 

Q. ARE THERE ANY CHANGES THAT SHOULD BE MADE TO THE 12 

JANUARY  2019 STUDY, REVISION 0, DUE TO RECENT REVISIONS TO 13 

REGULATIONS OR AS THE RESULT OF NEW INFORMATION FROM 14 

ONGOING OR RECENTLY COMPLETED DECOMMISSIONING 15 

PROJECTS? 16 

A. The January 2019 Study, Revision 0 incorporates the most current information 17 

available to date. I believe that the costs developed for the 2019 Study provide a 18 

realistic estimate of the actual future costs and is reliable for I&M’s financial 19 

planning purposes. 20 
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Q. DOES THIS CONCLUDE YOUR TESTIMONY? 1 

A. Yes, it does. 2 
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https://nepis.epa.gov/Exe/ZyNET.exe/P100K172.TXT?ZyActionD=ZyDocument&Client=EPA&Index=2000+Thru+2005&Docs=&Query=&Time=&EndTime=&SearchMethod=1&TocRestrict=n&Toc=&TocEntry=&QField=&QFieldYear=&QFieldMonth=&QFieldDay=&IntQFieldOp=0&ExtQFieldOp=0&XmlQuery=&File=D%3A%5Czyfiles%5CIndex%20Data%5C00thru05%5CTxt%5C00000033%5CP100K172.txt&User=ANONYMOUS&Password=anonymous&SortMethod=h%7C-&MaximumDocuments=1&FuzzyDegree=0&ImageQuality=r75g8/r75g8/x150y150g16/i425&Display=hpfr&DefSeekPage=x&SearchBack=ZyActionL&Back=ZyActionS&BackDesc=Results%20page&MaximumPages=1&ZyEntry=1&SeekPage=x&ZyPURL
https://hsdl.hsdl.org/?view&did=1120
https://www.nrc.gov/docs/ML1314/ML13144A840.pdf
https://www.nrc.gov/docs/ML0502/ML050230008.pdf
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Table C-2
DC Cook Unit 2

Decon Alternative Decommissioning Cost Estimate
(Thousands of 2018 Dollars)

Costs run: Thu, Jan 3, 2019 at 11:21:01 Off-Site LLRW NRC Spent Fuel Site Processed Burial Volumes Burial / Utility and
Activity DECCER Version 2016.08.16a Decon Removal Packaging Transport Processing Disposal Other Total Total Lic. Term. Management Restoration Volume Class A Class B Class C GTCC Processed Craft Contractor
Index Activity Description Cost Cost Costs Costs Costs Costs Costs Contingency Costs Costs Costs Costs Cu. Feet Cu. Feet Cu. Feet Cu. Feet Cu. Feet Wt., Lbs. Manhours Manhours

TOTAL COST TO DECOMMISSION WITH 18.71% CONTINGENCY: $1,047,070  thousands of  2018  dollars

TOTAL NRC LICENSE TERMINATION COST IS 68.74% OR: $719,763  thousands of  2018  dollars

SPENT FUEL MANAGEMENT COST IS 22.46% OR: $235,220  thousands of  2018  dollars

NON-NUCLEAR DEMOLITION COST IS 8.79% OR: $92,087  thousands of  2018  dollars

TOTAL LOW-LEVEL RADIOACTIVE WASTE VOLUME BURIED (EXCLUDING GTCC): 301,173 Cubic Feet

TOTAL GREATER THAN CLASS C RADWASTE VOLUME GENERATED: 2,061  Cubic Feet

TOTAL SCRAP METAL REMOVED: 58,035  Tons

TOTAL CRAFT LABOR REQUIREMENTS: 1,525,676  Man-hours

End Notes:
n/a - indicates that this activity not charged as decommissioning expense
a - indicates that this activity performed by decommissioning staff
0 - indicates that this value is less than 0.5 but is non-zero
A cell containing " - " indicates a zero value
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Table D
DC Cook Nuclear Power Plant

Annual Storage Only Cost Estimate
(Thousands of 2018 Dollars)

Costs run: Wed, Dec 26, 2018 at 10:01:39 Off-Site LLRW NRC Spent Fuel Site Processed Burial Volumes Burial / Utility and
Activity DECCER Version 2016.08.16a Decon Removal Packaging Transport Processing Disposal Other Total Total Lic. Term. Management Restoration Volume Class A Class B Class C GTCC Processed Craft Contractor

Index Activity Description Cost Cost Costs Costs Costs Costs Costs Contingency Costs Costs Costs Costs Cu. Feet Cu. Feet Cu. Feet Cu. Feet Cu. Feet Wt., Lbs. Manhours Manhours

PERIOD 3c - Fuel Storage Operations/Shipping

Period 3c Direct Decommissioning Activities

Period 3c Collateral Costs
3c.3.1 Tritium Monitoring -          -              -                -                -                  -              50             8                        58             -                58                       -                    -                -            -            -            -            -                -                -                  
3c.3 Subtotal Period 3c Collateral Costs -          -              -                -                -                  -              50             8                        58             -                58                       -                    -                -            -            -            -            -                -                -                  

Period 3c Period-Dependent Costs
3c.4.1 Insurance -          -              -                -                -                  -              553           55                      608           -                608                     -                    -                -            -            -            -            -                -                -                  
3c.4.2 Property taxes -          -              -                -                -                  -              100           10                      110           -                110                     -                    -                -            -            -            -            -                -                -                  
3c.4.3 Plant energy budget -          -              -                -                -                  -              -            -                     -            -                -                      -                    -                -            -            -            -            -                -                -                  
3c.4.4 NRC ISFSI Fees -          -              -                -                -                  -              227           23                      250           -                250                     -                    -                -            -            -            -            -                -                -                  
3c.4.5 Site O&M Cost -          -              -                -                -                  -              41             6                        47             -                47                       -                    -                -            -            -            -            -                -                -                  
3c.4.6 ISFSI Operating Costs -          -              -                -                -                  -              106           16                      122           -                122                     -                    -                -            -            -            -            -                -                -                  
3c.4.7 Corporate A&G Cost -          -              -                -                -                  -              146           22                      168           -                168                     -                    -                -            -            -            -            -                -                -                  
3c.4.8 Security Staff Cost -          -              -                -                -                  -              3,050        457                    3,507        -                3,507                  -                    -                -            -            -            -            -                -                66,514             
3c.4.9 Utility Staff Cost -          -              -                -                -                  -              1,263        189                    1,452        -                1,452                  -                    -                -            -            -            -            -                -                14,040             
3c.4 Subtotal Period 3c Period-Dependent Costs -          -              -                -                -                  -              5,485        779                    6,264        -                6,264                  -                    -                -            -            -            -            -                -                80,554             

3c.0 TOTAL PERIOD 3c COST -          -              -                -                -                  -              5,535        786                    6,321        -                6,321                  -                    -                -            -            -            -            -                -                80,554             
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Table E
DC Cook Nuclear Power Plant

Decommissioning Cost Estimate
(Thousands of 2018 Dollars)

Costs run: Wed, Dec 26, 2018 at 10:01:39 Off-Site LLRW NRC Spent Fuel Site Processed Burial Volumes Burial / Utility and
Activity DECCER Version 2016.08.16a Decon Removal Packaging Transport Processing Disposal Other Total Total Lic. Term. Management Restoration Volume Class A Class B Class C GTCC Processed Craft Contractor

Index Activity Description Cost Cost Costs Costs Costs Costs Costs Contingency Costs Costs Costs Costs Cu. Feet Cu. Feet Cu. Feet Cu. Feet Cu. Feet Wt., Lbs. Manhours Manhours

PERIOD 3e - ISFSI Decontamination

Start: December 5, 2047
End date: June 2, 2048
Months du 5.91
Period 3e Direct Decommissioning Activities
    No direct activities in this period
3e.1 Subtotal Period 3e Activity Costs -          -              -                -                -                  -              -            -                     -            -                -                      -                    -                -            -            -            -            -                -                -                  

Period 3e Additional Costs
3e.2.1 License Termination ISFSI -          345             278               1,506             -                  13,783        3,781        4,923                 24,617      24,617          -                      -                    -                70,577       -            -            -            3,782,360     28,059           2,537               
3e.2 Subtotal Period 3e Additional Costs -          345             278               1,506             -                  13,783        3,781        4,923                 24,617      24,617          -                      -                    -                70,577       -            -            -            3,782,360     28,059           2,537               

Period 3e Collateral Costs
3e.3.1 Tritium Monitoring -          -              -                -                -                  -              25             6                        31             31                 -                      -                    -                -            -            -            -            -                -                -                  
3e.3 Subtotal Period 3e Collateral Costs -          -              -                -                -                  -              25             6                        31             31                 -                      -                    -                -            -            -            -            -                -                -                  

Period 3e Period-Dependent Costs
3e.4.1 Insurance -          -              -                -                -                  -              221           55                      276           276               -                      -                    -                -            -            -            -            -                -                -                  
3e.4.2 Property taxes -          -              -                -                -                  -              49             12                      62             62                 -                      -                    -                -            -            -            -            -                -                -                  
3e.4.3 Plant energy budget -          -              -                -                -                  -              -            -                     -            -                -                      -                    -                -            -            -            -            -                -                -                  
3e.4.4 NRC ISFSI Fees -          -              -                -                -                  -              112           11                      123           -                123                     -                    -                -            -            -            -            -                -                -                  
3e.4.5 Site O&M Cost -          -              -                -                -                  -              16             4                        21             21                 -                      -                    -                -            -            -            -            -                -                -                  
3e.4.6 Corporate A&G Cost -          -              -                -                -                  -              59             15                      73             73                 -                      -                    -                -            -            -            -            -                -                -                  
3e.4.7 Security Staff Cost -          -              -                -                -                  -              1,076        269                    1,345        1,345            -                      -                    -                -            -            -            -            -                -                32,802             
3e.4.8 Utility Staff Cost -          -              -                -                -                  -              493           123                    616           616               -                      -                    -                -            -            -            -            -                -                5,642               
3e.4 Subtotal Period 3e Period-Dependent Costs -          -              -                -                -                  -              2,026        490                    2,516        2,393            123                     -                    -                -            -            -            -            -                -                38,443             

3e.0 TOTAL PERIOD 3e COST -          345             278               1,506             -                  13,783        5,832        5,419                 27,164      27,041          123                     -                    -                70,577       -            -            -            3,782,360     28,059           40,980             
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Table F
DC Cook Nuclear Power Plant
Site Restoration Cost Estimate

(Thousands of 2018 Dollars)

Costs run: Wed, Dec 26, 2018 at 10:01:39 Off-Site LLRW NRC Spent Fuel Site Processed Burial Volumes Burial / Utility and
Activity DECCER Version 2016.08.16a Decon Removal Packaging Transport Processing Disposal Other Total Total Lic. Term. Management Restoration Volume Class A Class B Class C GTCC Processed Craft Contractor

Index Activity Description Cost Cost Costs Costs Costs Costs Costs Contingency Costs Costs Costs Costs Cu. Feet Cu. Feet Cu. Feet Cu. Feet Cu. Feet Wt., Lbs. Manhours Manhours

PERIOD 3f - ISFSI Site Restoration

Start: June 2, 2048
End date: August 1, 2048
Months du 1.97
Period 3f Direct Decommissioning Activities
    No direct activities in this period
3f.1 Subtotal Period 3f Activity Costs -          -              -                -                -                  -              -            -                     -            -                -                      -                    -                -            -            -            -            -                -                -                  

Period 3f Additional Costs
3f.2.1 Demolition and Site Restoration ISFSI -          7,107          -                -                -                  -              914           1,203                 9,224        -                -                      9,224                -                -            -            -            -            -                87,657           160                  
3f.2 Subtotal Period 3f Additional Costs -          7,107          -                -                -                  -              914           1,203                 9,224        -                -                      9,224                -                -            -            -            -            -                87,657           160                  

Period 3f Collateral Costs
3f.3.1 Small tool allowance -          101             -                -                -                  -              -            15                      116           -                -                      116                   -                -            -            -            -            -                -                -                  
3f.3.2 Tritium Monitoring -          -              -                -                -                  -              8               1                        9               -                -                      9                       -                -            -            -            -            -                -                -                  
3f.3 Subtotal Period 3f Collateral Costs -          101             -                -                -                  -              8               16                      125           -                -                      125                   -                -            -            -            -            -                -                -                  

Period 3f Period-Dependent Costs
3f.4.1 Insurance -          -              -                -                -                  -              -            -                     -            -                -                      -                    -                -            -            -            -            -                -                -                  
3f.4.2 Property taxes -          -              -                -                -                  -              16             2                        18             -                -                      18                     -                -            -            -            -            -                -                -                  
3f.4.3 Heavy equipment rental -          115             -                -                -                  -              -            17                      132           -                -                      132                   -                -            -            -            -            -                -                -                  
3f.4.4 Plant energy budget -          -              -                -                -                  -              30             4                        34             -                -                      34                     -                -            -            -            -            -                -                -                  
3f.4.5 Site O&M Cost -          -              -                -                -                  -              4               1                        5               -                -                      5                       -                -            -            -            -            -                -                -                  
3f.4.6 Corporate A&G Cost -          -              -                -                -                  -              16             2                        18             -                -                      18                     -                -            -            -            -            -                -                -                  
3f.4.7 Utility Staff Cost -          -              -                -                -                  -              141           21                      162           -                -                      162                   -                -            -            -            -            -                -                1,539               
3f.4 Subtotal Period 3f Period-Dependent Costs -          115             -                -                -                  -              207           48                      370           -                -                      370                   -                -            -            -            -            -                -                1,539               

3f.0 TOTAL PERIOD 3f COST -          7,323          -                -                -                  -              1,129        1,267                 9,719        -                -                      9,719                -                -            -            -            -            -                87,657           1,699               
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Additional costs 

In addition to the major changes identified above and summarized in Table 2 below, 
there are other differences between the two studies.  Costs increased 22% for 
severance, 16% for steam generator removal and disposal and 7% for spent fuel 
capital and transfer.  Costs decreased 9% for the pressurizer removal and disposal, 
23% for health physics supplies and 34% for the plant energy budget. 

Table 2 

(Costs in Thousands of 2018 Dollars) 

Utility Staff Cost $176,058 148.84% 
New Items $124,409 N/A 
Security Staff Cost $50,606 191.76% 
DOC Staff Cost $36,309 34.00% 
Contingency $16,166 5.32% 
Structures Decon and Removal -$80,040 -53.26%
Note: Costs do not include contingency 

Recent Estimates 

As can be seen in Table 3, the D. C. Cook estimate is in line with other TLG estimates 
developed in 2018. 

Table 3 

Comparison to other TLG estimates 

Year Total License Termination 
Spent Fuel 

Management Site Restoration 
D C Cook 2018 $2,032,125 $1,414,351 $470,766 $147,009 
Plant A 2016 $1,767,191 $1,203,212 $397,541 $166,438 
Plant B 2016 $1,728,230 $1,250,285 $317,274 $160,672 
Plant C - Draft 2018 $1,949,630 $1,599,696 $228,363 $121,570 
Plant D - Draft 2018 $1,935,549 $1,463,648 $359,142 $112,758 
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